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PREFACE 


In connection with our continuing studies on manpower 
requirements for economic growth we have undertaken a number of 
research projects. Among these are the preparation of historical 
indexes of output by industry for Ontario. This report, out- 
lining the methodology used in the preparation of the indexes 
of health and education, is one of a group of reference papers 
supplementing the reports in the series of projections on trends 


in job families, output, employment and productivity. 


The research was carried out and this paper prepared 
by Miss Catherine Goodman in collaboration with Mrs. Helen 
Salisbury in the Economic Planning Branch, Department of Treasury 
and Economics. The findings in these studies are being used as 
a basis for projection of output in the health and education 
industries and are being integrated with employment and productivity 


projections. 


GP, Honey, 
Dect Ota. 
Economic Planning Branch. 
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An Index of Output for 
Human Resource Deve lopment Industries 


I Introduction 

Education and health expenditures are becoming an increasingly 
sizeable item in the Gross National Product. Total expenditures on 
these two items grew from /.5 pér cent of G.P.P. in 1959 to about 11 per 
Cent of GIP. in 1967.(1) the growing importance of the "human resource 
development industries" is expected to continue as more emphasis is 
being placed on the value of investment in human capital. 

No attempts have been made to date to measure productivity 
in these industries, nor to establish medium- and long-term employment 
requirements in health and education in Ontario. A prerequisite to 
measuring productivity and determining employment requirements is 
the existence of input and output data for the industry. [Input data 
for these industries are readily available: the number of doctors, 
nurses, hospital personnel, teachers and capital assets employed in 
these industries in Ontario. However, there is a need to determine 
the output of these industries. The Dominion Bureau of Statistics 
has published Indexes of Real Domestic Product by Industry (4), which 
includes indexes for the service industries. For such services as 
government, schools, and hospitals, the index is based on employment, 
and thus measures input rather than output (3) on the assumption that 


productivity is constant. 


(1) Estimated by the Economic Planning Branch, Department of Treasury 
and Economics. 

(2) Canada, Dominion Bureau of Statistics. Indexes of Real Domestic 
Product by Industry. (61-506). Ottawa: Queen's Printer, 1968. 

(3) D.B.S. are currently revising their indexes for the service industries 
to be more in line with a measure of output. 
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This report is an attempt to estimate the output of the 
health and educational industries on a more realistic basis. A number 
of difficulties are encountered in estimating the output of the service 
industries, particularly in the health service industry. The output 
of the manufacturing sector can easily be defined: the automobiles, 
refrigerators, houses, etc., that are produced. But what constitutes 
the output of the health industry? Is it the number of appendectomies 
and tonsillectomies produced, the services rendered by medical personnel, 
or simply the good health produced in the population? Any one of these 
definitions is acceptable, and the final choice will depend on the use 


to which the output index will be put. 


II Output of the Health Industry 


There are a number of ways of defining the output of the 
health industry. Good health like education is partly an investment 
good and partly a consumption good, and it is difficult to determine 
how much of health expenditure is for consumption and how much is an 
investment. Clearly, good health is an end in itself and people do 
"purchase" medical services to enjoy a long and healthy life. On the 
other hand, investment in health yields a'’rate of return in the future 
to both the individual and society. The rate of return is the increase 
in wages due to investment in health. 

It is useful to look at the output of the health industry 


from both points of view: as an investment, and as a consumption good. 
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As a pure investment, the output of the health industry 
may be defined as the increase in production (or earnings) which can 
be attributed to investment in health. This could be measured by 
the increase in man-hours of work due to health investment multiplied 
by the average productivity per man-hour (or, in the case of earnings, 
multiplied by the average wage rate). This measure of output assumes 
that all those whose working ability was restored would enter the 
labour force and become employed. Some adjustments would have to be 
made to this measure of output using participation and unemployment 
rates in order to get a measure of those who actually do become employed. 

As a consumption good the output of the health industry can be 
defined as the increase in the average age at death. This measurement 
would not be as satisfactory as the "increase in earnings" measure as 
it does not reflect any general decrease in the incidence of non-fatal 
illness. 

Both the "increase in earnings" and "increase in age at death" 
measures can be criticized because changes in death rates cannot be solely 
attributed to the medical care industry. Such environmental factors as 
improved sanitation and better water supplies have contributed greatly to 
decreasing the death rate, whereas the increased use of industrial equipment 
and the automobile have significantly increased the number of deaths. 

Still another way of defining the output of the health services 
industry is the one suggested by Reder. He would define medical care 
as "that which is provided for an individual who has membership in (say) 
(4) 


a particular comprehensive prepaid medical care plan". AS a measure 
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of output for the particular plan, this may be satisfactory, but to use 
this measure for the province (or country) as a whole problems of data 
collection become enormous due to the many and varied plans presently 
in effect. However, with the implementation of a nation-wide comprehensive 
medicare scheme, this concept should be examined. 

The indexes of output for health and education presented in 
this report were prepared as part of a larger study which is projecting 
output, productivity and employment requirements for all sectors of the 
Ontario economy. It was therefore necessary to make the indexes for 
the service industries comparable to the existing output indexes for the 
manufacturing sector, which are computed on a national accounting basis. 
The measure of output that was chosen was "a specified basket of medical 
services'".(5) The criticism aimed at this approach by Reder, Klarman 
and’ others‘®) that this measure is too close to an input measure, can 
be circumvented by measuring not the number of man-hours of service of 
medical personnel, but by adding together the constant-dollar value of 
the various types of services they perform, i.e., the number of 
appendectomies, tonsillectomies, medical examinations, units of laboratory 


services, etc. One does,however, run into problems with the hospital 


(4) Reder, M.W. "Some Problems in the Measurement of Productivity in 
The Medical Care Industry", in V.R. Fuchs, ed.) Production and 
Productivity in the Service Industries, (National Bureau of Economic 
Research. "Studies in Income and Wealth Series", Vol. XXXIV). New 
York: Columbia University Press, 1969, p.99. 

(5) Klarman, H.E., "Some Problems in the Measurement of Productivity in 
EvesMedical Care Industry, Discussion’, in ibid, p. 135. 

(6) Reder, M.W. "Some Problems in the Measurement of Productivity in the 
Medical Care Industry, and Discussion", in ibid, pp. 95-153. 
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care component, as hospital services are not so clearly defined as 
medical services. Nurses and other hospital personnel perform no clearly 
defined service, as far as measurement is concerned,and thus their output 
is difficult to establish. We therefore had to use constant-dollar value 
of the number of patient-days in hospitals. 

This "bundle of medical services" approach would therefore 
seem to be satisfactory as an output measure for the health industry, as 
it does make possible an evaluation of the efficiency of inputs through 
time. It does not, however, take into account any changes in the quality 
of the services provided. This study has made no attempt to adjust the 
output index for changes in the quality of health services. The index 
will, therefore, probably have a downward bias due to the improved 
quality of medical services in recent years. Some effort should be 
taken to investigate this. Reder(/) has suggested that changes in age- 
specific death rates are indicative of the changing quality of medical 
care and that this could be used to adjust the output figure. This is 
a possibility. However, as noted above ‘8) decreases in the death rate 
cannot be solely attributed to improved quality of health care. Some 
research should be attempted to determine the degree to which the 
improved quality of health care has contributed to decreasing the death 
rate. It would then be possible to adjust the output figure for changes 


in the quality of medical services. 


C/)"abids pp." 100 EL. 


(8) p.3 
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Tift Output ‘Index of Health Services in Ontario, 1959~1967 
The output of the health services industry was broken down into 
five main groups; (7) 
- medical care ‘doctors' visits) 


- hospital care (patient-days) 


- surgical procedures 


laboratory services 

- radiology examinations 
Data were collected on the volume of each service and weighted by an 
estimate of the market price of the service in 1967 in order to obtain 
an estimated constant-dollar value of output. The index of output has 
been computed for the years 1959 to 1967. No attempt was made to 
compute an output index prior to 1959 due to discontinuities in or 
complete lack of data. Moreover, the index of output for the years 1959 
and 1960 does not include surgical procedures as data prior to 1961 was 


linavailap Ler. 


Medical Care 

This component consists of doctors' services, exclusive of 
surgery. It includes home calls and hospital calls by physicians, 
office calls, consultations and psychiatric treatment. At present there 
is no data available on the volume of medical care (as defined in this 
report) in the province. Estimates were therefore made using data made 
available by Trans-Canada Medical Plans. The volume of medical care was 


estimated by using the per capita utilization figures of the Windsor 


(9) For the type of service included in each group see the statistical 
appendix, pp. 18ff. 
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Medical Services Inc. and the Physicians' Services Incorporated plans. 
Population coverage in the Windsor Medical Services Plan would appear to 
be fairly representative of the Ontario population. Windsor Medical 
Services covers the two counties of Essex and Kent and includes 80-85 
per cent of the population of these two counties. Moreover, the age 
distribution of the population enrolled in Windsor Medical Services is 
quite similar to that of the Ontario population. It was assumed 19) 
that utilization rates for the provincial population would be the same 
as for those enrolled in the Windsor Medical Plan for purposes of 
estimating the volume of medical care in Ontario. P.S.I. utilization 
figures were used for some of the services in the medical care component 
(night, holiday, emergency calls, well-baby care, refractions, psychiatric 
treatment) as there appeared to be discontinuities in the coverage of 
these services by Windsor Medical. 

The volume of medical care was weighted by an estimate of the 
1967 market price of the particular service in order to obtain a constant - 
dollar value of output. The figure that was used for weighting was the 


average amounts paid by PSI to member doctors in 1967. 


(10) The implementation of a comprehensive centrally administered medicare 
program in Ontario should provide reliable utilization data in the 
future. This report has made no attempt to determine the direction 
of bias of the historical estimates of the volume of medical care. 

An upward bias would be introduced if the view is correct that people 
enrolied in comprehensive medical plans use medical services more 
frequently than those who have no coverage. On the other hand, the 
plan may limit the amount of services available to a subscriber and 
this would underestimate the actual amount of medical services provided 
to the population. This problem, however, is not too serious when 
computing an index, so long as the bias remains constant throughout 

the historical series. 
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Hospital Care 


The number of patient-days of hospital care was used as a 
measure of output for this component of the index. Data was obtained 
from the Annual Report of the Ontario Hospital Services Commission on 
the number of patient-days in all private and public active-treatment 
hospitals, convalescent and chronic hospitals, and federal hospitals. 
Data on mental institutions was obtained from the Dominion Bureau of 
Statistics publication, Mental Health Statistics (Vol. II) Patients in 
Institutions (183-208). Hospital operating costs per patient-day in 


1967 were used to weight the output figures. 


Surgical Procedures 


Data on the seventeen most common operations for the years 
1961-1967 was obtained from the Ontario Hospital Services Commission. 
These were weighted by the 1967 fees charged for the various medical 
procedures (Ontario Medical Association, Schedule of Fees, 1967) to 


obtain a constant-dollar value of surgical operations. 


Radiology and Laboratory Services 


Data on the number of units and the 1967 cost per unit of 
laboratory service and the number of radiology examinations and the 1967 
cost per examination were obtained from the Annual Report of the Ontario 


Hospital Services Commission. 
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TABLE I 


index of Output of Health Services, 
Ontario 1959-1967 


Medical Hospital Surgical Laboratory Radiology Total 
Year Care Care Procedures Services Services Health 
Weights 0.186 0.689 0.034 0.044 0.047 1.000 
ISS) 69.8 80.8 -- DV AG 5) ae (Da 
1960 73.4 84.9 -- 3g. 5 60.4 UD 3 
1961 UE 5X8 88.2 84.7 AO: OM, 2 83.0 
1962 81.8 89.3 84.4 LG aa 2 85.0 
1963 87.9 Gila 3! 88.8 54.0 HOs 3 Si aS) 
1964 90.9 96.5 ia 2 620 77.8 M208 
1965 94.8 D7 sis 90.0 Hie 84.7 Se) 
1966 98.5 98.0 950 Sone 90.9 97.0 
1967 100.0 100.0 100.0 100.0 100.0 100.0 
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Output Index of Educational Services in Ontario, 1950-51 to 1968-69 


Education, like health,is partly an investment and partly a 
consumption good and again difficulties are encountered when trying to 
define the output of this industry. Educational output may be defined 
in a number of ways. From the individual's point of view, he may 
"purchase'"’ education for present satisfaction. He may enjoy the process 
of learning as well as the social and cultural benefits of the educational 
environment. On the other hand, individuals "purchase" education in order 
to expand their knowledge and their capacity to enjoy life for both social 
and economic gains in the future. From the point of view of society as 
a whole education ensures an enriched social structure as well as a more 
productive work force. 

The definition of educational output is further complicated by 
the fact that education is compulsory up to age sixteen. After this age, 
if students choose to remain in school they are clearly deriving some 
satisfaction from it. But at earlier ages it is difficult to determine 
whether a student gains satisfaction from schooling. There will be a 
return to parents because compulsory education of children frees them 
from teaching duties and at least in the very early ages provides a baby- 
sitting service for mothers. 

How does one measure such benefits from education? The task is 
to try to develop some measure that will take account of all the diverse 
benefits derived from education. An analysis of the output of education 
from the point of view of both consumption and investment will help us to 
understand the nature of educational output and thus aid us in developing 


some measurement for it. 
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As a consumption good educational output can be defined as the 
satisfaction which students have gained from learning and from the whole 
mix of activities and interests arising from the school environment. If 
we ignore the economic and social pressures which may force students to 
stay in school we could assume that the aggregate consumption factor is 
equivalent to the time spent in school multiplied by the number of 
students. This is based on the assumption that there is no difference in 
the degree of satisfaction derived by the consumer at each level of 
education. In the economist's jargon, educational consumption exhibits 
constant marginal utility. 

When education is viewed as an investment good, however, there 
is no basis for assuming constant marginal utility or returns. One has 
to establish the returns to educational investment and weight the output 
(school enrolment at each level of education) accordingly. 

Returns to educational investment vary depending on the educational 
mix of the society, labour force participation, and the age of the population 
in whom the investment is being made. In a country such as India, for example, 
the social return to investment in elementary education is likely to be much 
higher than the return to investment in university education. 

There has been some recent debate in Canada regarding the returns 
to educational investment in this country. Professor D.A. Dodge of Queen's 
University in a recent study reports that the government may be throwing 


: F : re any ? 
away money by investing 1n universities. 1) We estimates the return to 


eee 
Ailes) "Queen's economist urges freeze on University Spending", Globe & Mail, 
September 26, 1969. 


educational investment in the form of increased GNP to be only about 3% 
per cent.(l2) This is in contrast to the traditional view that investment 
in higher education is a profitable business. Miss J.R. Podoluk of the 
Dominion Bureau of Statistics has estimated that in Canada the private 
rate of return is slightly higher for investment in university education 
than it is for investment in secondary school education. (13) some research 
is needed to determine the social rates of return to investment in education 
at each level, before one can determine the "value" of educational output 
GOmSOCHe Ey. 

The returns to investment in education would be measured in 
much the same manner as the returns to health investment - the increase 
in earnings or production which can be associated with the investment in 
education. This would be measured by the differences in earnings for 
various levels of education. For example, the returns to investment in 
one year of university education for one individual would be the discounted 
value of the difference in the average earnings of persons with one year 
of university and the average earnings of grade thirteen graduates over 
the working life span of the individual. The number of students that 
complete a given level of education weighted by the net gain in earning 
power over the working life of the individual would then serve as a 
measure of the investment component of the output of the educational 
industry. 
Fs Rr Bs NB ip a ree lb as ire meh 
(12) "Dodge says university spending report distorted", Varsity, October 1, 1969. 


(13) J.R. Podoluk, "Earnings and Education", D.B.S., December, 1965. 
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Because of the difficulty in measuring all these cultural and 
social values of education a fairly simplified procedure was chosen to 
develop an index of educational output. Moreover, the output index had 
to fit into a national accounting framework so that it would conform with 
the output indexes for manufacturing. This factor made the problem of 
valuing a year of schooling fairly easy to resolve. Assuming that the 
return to all individuals is equal, the measurement of output that was 
used was the student enrolment per year weighted by per-student operating 
costs, as these figures were readily available. No account was taken 
of opportunity costs or foregone income at the post-secondary level, which 
will underestimate the output at this level. However, since the output 
is in the form of an index the omission is not too serious. A further 
and more serious omission in the output index presented is that we have not 
yet attempted to adjust for quality changes in educational output. 

The sectors that were included in educational output are as 
follows: 

a) elementary school 

b) secondary school 


c) university - undergraduate 
- graduate 


d) technology and trade schools which were incorporated into the 
Colleges of Applied Arts and Technology in 1967. 


e) teacher training at the non-university level. ‘Secondary school 
teacher training is included in university enrolment.) 


f) Ontario College of Art 


g) private trade schools and business colleges. 
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The output index was computed for full-time enrolment in the 
above institutions with some adjustments being made for short-term 
apprenticeship courses. Part-time enrolment (evening and summer courses) 
was not included as these figures were not available for all institutions. 

The output index was computed for the years 1950-51 to 1968-69. 
Enrolment data for private trade schools and private business colleges 
were unavailable prior to 1959-60, so this sector was not included in the 


index prior to this date. 
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APPENDIX A 


Method of Computing Index 


Indexes of output for the major components as well as an 
index for the total industry were computed. The base period for 
hospital services is 1967. That for educational services is 1966-67. 
The following formula was used to obtain the index in year j for each 


of the major components: 


ib qij 
pib qib 


Where pib = price of service i in the base year 


qij volume of service i in year j 


qib volume of service in the base year 


To obtain the index for the total industry, base year proportions were 


used as weights: 


pib qij pib_qib 
pib qib Spib qib 
i i 


This reduces to: 


_ a 
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STATISTICAL TABLES 
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TABLE B-5 


Average Amounts Paid By P.S.1. 


to Member Doctors, 1967 
Home Call SaOn23: 
Each Additional Family Member 2.90 
Night, Holiday, Emergency Call 9720) 
OfEveerCalt 4.31 
Hospital Call 3.43 
Consultation Le.77 
Well-Baby Care 4.62 
Refraction WG Sv 
Psychiatric Treatment leeks) 
Shock Treatment 13,66 


Source: Trans-Canada Medical Plans, "Annual Enrolment Experience 


& Annual Financial and Statistical Experience Report," 1967 


(unpub lished). 
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TABLE B-6 


Fees Charged for Surgical Procedures - Ontario, 1967 


Tonsillectomy $ 65.00 
DES 65.00 
Cholecystectomy 243.00 
Hernia 149.00 
Appendectomy 145.00 
Episiotomy 35200) 
Dilation after Delivery 30.00 
Excision of Lesion of Skin 62.00 
Extraction of Tooth 15.00 
Delivery 165.00 
Excision of Varicose Veins 165.00 
Hemorrhoidectomy 110.00 
Hysterectomy 268.00 
Prostatectomy 275.00 
Cesarean Section 250.00 
Suture 10.00 
Partial Mastectomy 145,00 


Source: Ontario Medical Association. 
Schedule of Fees, 1967 
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TABLE B-7 


Hospital Operating Costs Per Patient-Day, 
Ontario, 1967. 


Se SE ee es 


Active Treatment Hospitals S$ 38.92 
Convalescent Hospitals 21.64 
Chronic Hospitals 18.98 
Federal Hospitals 24.76 (1959-66) 


29. Ol (1967-68) 


Mental Institutions 19360) 


Per-Unit Costs of Laboratory Services, 
Ontario, 1967 


Active Treatment Hospitals $ pee) 


Chronic & Convalescent Hospitals 58) 


Costs of Radiology Examinations, 
Ontario, 1967 


Diagnostic X-Rays Sh Me }see)5! 


Therapeutic X-Rays (635 1) 


Source: Ontario Hospital Services Commission, Annual Report 
(Statistical Supplement), 1967. 


Information received from the Dominion Bureau of 
Statistics and the Department of Veterans Affairs. 
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TABLE B-9 


Per Student Operating Costs, Ontario, 1967-68 


Elementary School 3 ~430 
Secondary School feat 
University (Undergraduate) Ser29 
University (Graduate) 4,138 
Private Trade Schools 1,665 
Private Business Colleges 564 
Community Colleges 1,665 
Teacher Training 990 
Qutario College of Art Tho 
source; Ontario, Department of University Affairs, 


Report of the Minister of University Affairs, 


Toronto: Queen's Printer, 1967. 


Ontario, Department of Education, 


Report of the Minister of Education, 


Toronto: Queen's Printer, Annual. 


Canada, Dominion Bureau of Statistics, 
statistics of Private Trade Schools, 
(81-214), Ottawa: Annual. 


Statistics of Private Business Colleges 
(81-213) Ottawa: Annual. 


Information received from the Dominion Bureau of Statistics. 
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